Bovine kidney phospholipase D (PLD) was assayed by measuring the formation of phosphatidylethanol from added radioactive phosphatidylcholine (PtdCho) Phosphatidylethanol (PtdEtOH) and dioleoyl-PtdEtn were purchased from Avanti Polar Lipids. Dipalmitoyl-PtdCho, dipalmitoyl-PtdEtn, and L-a-palmitoyl-(3-linoleoyl-PtdEtn were obtained from Sigma. Phosphatidylserine (PtdSer), PtdEtn, phosphatidylinositol (Ptdlns), phosphatidic acid, PtdInsP2, sphingosine, ceramide, sphingomyelin, cholesterol, and plasmalogen-rich PtdEtn (60% plasmalogen) were purchased from
Mammalian phospholipase D (PLD) has been found in diverse tissues. Because of the potential role of PLD in transduction of signals, particularly those from some growth factors, extensive studies are being made to clarify the mechanism of this enzyme activation (for reviews, see refs. 1 and 2). PLD is associated tightly with particulate fractions, most likely membranous structures. Cell-free preparations of PLD have been obtained from several tissues and cell types (for reviews, see refs. 1 and 2). Two major forms of PLD have been partially purified from rat brain membranes (3) . One form is activated by ADP-ribosylation factor and guanosine 5'-[?y-thio]triphosphate (GTP[yS]), and reacted preferentially with phosphatidylcholine (PtdCho) in the presence of phosphatidylinositol 4,5-bisphosphate (PtdInsP2) as described (4, 5) . The other form depends on unsaturated fatty acids such as sodium oleate and specifically hydrolyzes PtdCho as described (6) . The latter form of PLD has been purified extensively from pig lung microsomes and shown to be stimulated by Ca2+ and Mg2+ (7) .
A preceding report from this laboratory has shown that under normal conditions the activity of mammalian PLD is mostly latent, but it exhibits significant activity in the presence of a high concentration of ammonium sulfate, although the mechanism of this salt effect is unclear (8) . This Preparation of Cytosol Factor. Cytosol factor was prepared from the soluble fraction of rat kidney as described earlier (8) . This factor appears to consist of multiple components as described (9) .
Lipid Extraction and Fractionation. Lipids were extracted from tissue sources with chloroform and methanol (8) (Fig. 1) . The flow-through fraction contained no detectable enzymatic activity. If, however, an aliquot of the flow-through fraction (fractions 4-10) was added to the reaction mixture, the PLD activity in fractions 24-28 was markedly enhanced (5-to 10-fold).
The stimulatory factor in the flow-through fraction was heat-stable. Fractions 4-10 from the heparin-Sepharose column were combined and extracted directly with chloroformmethanol. Most of the factor to enhance the PLD activity was recovered in the chloroform layer. A similar factor to enhance PLD appeared to be distributed widely in particulate fractions, presumably in membranes, of various tissues, including kidney, liver, and brain. Lipid Factor as PtdEtn. The lipid fraction obtained as described above was subjected to TLC. The activity to enhance PLD was recovered from the spot that comigrated with PtdEtn. This active component was purified further by HPLC on a ,iBondasphere, 5-,Im NH2, 100-A column. The peak of the activity coincided with that of PtdEtn (Fig. 2) nonradioactive PtdEtn (up to 16 AxM), the radioactivity recovered in PtdEtOH produced was apparently increased, probably because of the higher value (50 ,LM, see below) of Km for the substrate, and then decreased (over 16 ,uM) because of the dilution of its specific activity (Fig. 3B) .
The concentration of PtdEtn needed for this apparent enhancement of the transphosphatidylation reaction from PtdCho to ethanol depended on the ratio of these two phospholipids. At a given concentration of PtdCho, the maximum enhancement was observed in the presence of an approximately equimolar concentration of PtdEtn (Fig. 4) . The maximum rate of reaction was obtained when [14C]PtdCho and PtdEtn were mixed in chloroform before sonication to prepare the phospholipid micelles. If, however, the micelles of these two phospholipids were separately prepared and then added in (Fig.  3B ). In the absence of ethanol in the reaction mixture, the rate of hydrolysis of PtdCho to produce phosphatidic acid was (3, 6) and pig lung microsomes (7) . A cytosolic PLD that hydrolyzes PtdCho as well as PtdEtn and Ptdlns has been reported (14) . It remains unclear whether these types of PLD occur in the bovine kidney.
